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filled layer is filled with 40-75 weight %, based on th total weigfeUrfAe-fiBeaT^er, of an 
inorganic filler, forms one of the two surfacejayers"*yfihe film, and has a thickness of 40 pm to 
400 \im, the unfilled layeTSCompriSingat least a barrier layer and a sealing layer and optionally 
at least one adhegiafe'layer, and the ratio of the total thickness of the unfilled layers to the 
thickrie8S*6F the filled layer being from 1:8 to 1:1.2. 



REMARKS 

Claims 1-17 are presently pending in the application. 

The Examiner has objected to the incorporation by reference of industrial test 
standard ASTM 1238. The Examiner asserts that reference to industrial test standard ASTM 
1 238 is improper because the disclosure allegedly does not enable one of ordinary skill in the art 
to duplicate the procedure associated with the industrial test. Although standard industrial tests 
promulgated by the American Society of Testing and Materials are well known in the art and 
readily available, applicants have submitted herewith a copy of ASTTM 1238 from the year 1990 
as suggested by the Examiner. Accordingly, reconsideration and withdrawal of this objection are 
respectfully requested. 

The Examiner has objected to claims 1-17 because of informalities. The 
Examiner argues that the term "of 5 " in line 4 of claim 1 is not clear. Claim 1 has been amended 
to delete the superscript numeral "3". The superscript "3** was a typographical error originally 
intended to be the symbol ">". Rather than insert the symbol ">", claim 1 has been amended to 
specify that the thickness of the filled layer is 40 fun to 400 jam. Support for this amendment is 
found at least at page 3, lines 24-25 of the specification. Additionally, claim 1 has been amended 
to substitute the more commonly used term "ratio" for "relation." Accordingly, reconsideration 
and withdrawal of this objection are respectfully requested. 

The Examiner has rejected claims 1-17 under 35 U.3.C. §112, second paragraph, 
as being indefinite, asserting that the term "paper-like" is indefinite because it has no accepted 
meaning in the art and it is unclear how the laminate is like paper. Although it is believed that 
the term "paper-like" could be readily understood by one skilled in the art, claim 1 has been 
amended to clarify that the barrier film has the appearance and texture of paper. Support for this 
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amendment is found at least at page 8, lines 6-7 of the specification. Accordingly, 
reconsideration and withdrawal of this rejection are respectfully requested. 

The Examiner has further rejected claim 17 under 35U.S.C.§112, second 
paragraph, as being indefinite, arguing that the term "SiO x " is indefinite because it is not clear 
from the disclosure what "x" represents. The applicants respectfully traverse this rejection. One 
of ordinarily skill in the art would readily recognize that silicon oxides are used as inorganic 
fillers in laminates and films (see e.g., col. 4, line 14 of U.S. Patent No. 4,567,089 of Hattori et 
al) and that SiO x refers to the entire class of silicon oxides, for example silicon monoxide when 
x=l and silicon dioxide when x=2. Accordingly, reconsideration and withdrawal of this 
rejection are respectfully requested. 

The Examiner has rejected claims 1-4, 6, 7, 10, and 1 1 under 35 U.S.C. § 103(a) 
as being unpatentable over U.S. Patent No, 4,526,823 of Farrell et al CTairell") in view of U.S. 
Patent No. 4,567,089 of Hattori et al ("Hattori"). The Examiner argues that Farrel] teaches a 
plastic laminate sheet that comprises an outer layer of filled-plastic, an inner layer of HDPE 
(high density polyethylene), and an EVOH (ethylene vinyl alcohol) barrier layer interposed 
between the inner and outer layers. The EVOH barrier layer adheres to the inner and outer layers 
by an adhesive such as copolymers of olefins and acid or copolymers of ethylene and vinyl ester. 
The Examiner asserts that Farrell teaches blending 5 to about 80 percent by weight of filler, such 
as calcium carbonate, talc, or mica into the outer layer. The Examiner additionally asserts that 
the laminate may be theimo-fonned 

The Examiner concedes that Farrell does not teach the claimed thickness ratio of 
filled layer to unfilled layers. However, the Examiner asserts that Hattori teaches a thenno- 
formable laminate comprising a filled polypropylene layer and that sufficient deep draw 
properties are obtained when the filled polymer sheet comprises 55-99.85% of the laminate's 
total thickness. The Examiner contends that, accordingly, it would have been obvious to a 
skilled artisan to vary the thickness ratio of the filled layer to the unfilled layers in order to obtain 
good deep drawing properties. The Examiner further argues that applicant shows no unexpected 
results relating to the variation of the film thicknesses. This rejection is respectfully but 
strenuously traversed for the reasons set forth in detail below. 
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Farrell teaches away from adjusting the thickness ratio of unfilled layers to filled 
layers to obtain a laminate with better theimo-formability characteristics, such as deep drawing 
qualities, by suggesting that 4t the thickness of each layer is not per se critical [when forming the 
laminate sheet]," (col. 4, lines 60-63). Further, Farrell suggests a maximum ratio of 1:1 for the 
laminate (see Examples I and II at col 5), which i$ not encompassed by the 1:8 to 1:1.2 range of 
ratios of the claimed invention. Additionally, Farrell does not recognize the significance of the 
thickness ratio of filled layer to unfilled layers on the properties of the laminate. As discussed, 
below applicants provide data showing that the thickness ratio of the filled to unfilled layers 
provides better thenno-fonning characteristics, such as packaging speed and theimo-formability 
over a broad range of temperatures. 

Hattori in no way makes up for the deficiencies of Farrell discussed above. First, a 
person of ordinary skill in the art would not have been motivated to make such a combination. 
The total thickness of the film disclosed in the Hattori reference is 1.6 mm or 1600 jam (see col. 
8, line 3). The thickness of the unfilled surface layer is 0.5-45% of the total thickness of the 
laminated sheet (see abstract). Accordingly, the thickness of the filled layer is 55-99.5% of the 
total thickness of the laminate. Thus, the ratio of the thickness of the unfilled layers to that of 
the filled layer is 1 : 1 .222 to 1 : 199. A skilled artisan would not have been motivated to employ 
the broad ratio of Hattori to adjust the thickness ratio of Farrell to the much narrower and critical 
range of ratios as claimed by the applicants, when Farrell teaches that "the thickness of each 
layer is not per se critical/' The criticality of the range is further supported by the enclosed 
unsigned Declaration having data showing the resultant improved properties, including 
packaging speed and thenno-formability over a broad temperatures, as discussed below. 

Additionally, the above ratio of Hattori dictates a thickness of the filled layer of 
Hattori of 880 to 1592 ^m, while the thickness of the filled layer of the Farrell reference is 3 to 7 
mils or 76.2 to 177.8 urn or (col. 4, lines 60-66). One of ordinary skill of would not have had an 
expectation of success in combining Hattori having its much thicker filled layer with Fanrell 
having a much thinner filled layer to achieve the claimed invention, as Hattori teaches that a 
thickness less than its lower limit for the above-specified range decreases the desirable properties 
of its laminate (see col, 5 7 lines 42-44). 
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Additionally, Hattori teaches away from combining it with other references to 
change the combination of film layers. Hattori teaches that the thermo-forming properties of the 
film are influenced by the type of polymers used for the different layers of the film and the 
combination of the layers made of different polymers (see col. 1 and Table 1). As shown in 
Table 1 and claim 1, the melt flow rate and the Q value (a ratio of a weight average molecular 
weight to a number average molecular weight) of the polymers have an important influence of 
the properties of the film. Hattori does not disclose that the unfilled layers comprise at least a 
barrier layer. Therefore, a skilled artisan is directed away from combining Hattori with other 
references to change the combination of the film layers, such as adding a barrier layer, as would 
result from combining Farrell and Hattori to achieve the claimed invention. Accordingly, 
reconsideration and withdrawal of this rejection are respectfully requested. 

The Examiner has rejected claims 1-4, 6, 7 and 9-15 under 35 U.S.C. § 103(a) as 
being unpatentable over U.S. Patent No. 5,01 1,735 of Schirmer et al. ("Schemer") in view of 
Hattori. The Examiner contends that Schirmer teaches a thermo-forming laminate comprising a 
surface film that comprises a polypropylene or ethylene-propylene copolymer, a barrier film that 
comprises an ethylene vinyl alcohol or polyvinylidene chloride, an optional adhesive layer, and a 
sealant film that comprises a polyolefin. The Examiner asserts that the laminate may be cross- 
linked to broaden the range of temperatures at which the laminate may be thermoformed. The 
Examiner additionally argues that the laminate may be thermoformed on a FFS machine and 
sealed with lidding film. 

The Examiner admits that Schirmer does not teach the claimed thickness ratio of 
filled layer to unfilled layers, but argues that Hattori cures this deficiency as argued with respect 
to Farrell. The Examiner also acknowledges that Schirmer does not teach that the polypropylene 
layer may contain 40-75% by weight of inorganic filler, but contends that Hattori teaches a filled 
polypropylene layer with 5-60% of a filler selected from the group consisting of calcium 
carbonate, silica, talc, clay, titanium oxide, etc. The Examiner asserts it would have been 
obvious to one of ordinary skill in the art to add 5-50 parts by weight filler to the propylene layer 
taught in Schirmer to improve the laminate's heat resistance, stiffness, and dimensional stability. 
This rejection is respectfully but strenuously traversed for the reasons set forth in detail below. 
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Schirmer does not teach or suggest that the relative thickness of the layers is 
critical to the properties of the film. Hattori similarly does not cure the deficiencies of Schirmer, 
as a skilled artisan would not have been motivated to make such a combination. As discussed 
above, a skilled artisan would not have been motivated to employ the broad ratio of Hattori to 
adjust the thickness ratio of Schirmer to achieve the much narrower and critical range of ratios as 
claimed by the applicants. Additionally, a$ di$cu$$ed above, Hattori directs a skilled artisan 
away from combining Hattori with other references to change the combination of the film layers, 
such as adding a barrier layer which Hattori does not disclose, as would result from combining 
Schirmer and Hattori to achieve the claimed invention. 

Further, Schirmer does not teach or suggest any filling of the propylene layer. 
Hattori in no way makes up for this deficiency. First, there is no motivation or suggestion to 
make the Examiner's proposed modification with Hattori. Schirmer requires the laminate to be 
capable of being stretched for vacuum skin packaging or thermo-forming (see col. 3, lines 42-45, 
col. 2, lines 1 1-14 and 53-55). Hattori, however, requires a stiffer product suitable for use in the 
fabrication of food trays, car parts, etc. as substitutes for conventional sheets of polystyrene (see 
col. 3, lines 48-49 and col. 1, lines 18-22). Thus Schirmer aims to achieve high forraability (see 
title), while Hattori seeks to balance formability with stiffness, two divergent properties (see col. 
4, lines 18-20 and 52-57). Accordingly, a skilled artisan would have been directed away from 
combining Hattori with Schirmer by adding an inorganic filler to improve the stiffness of the 
Schirmer product as asserted by the Examiner. 

Additionally, Schirmer teaches its laminate, in order to increase the thermo- 
fonning temperature range of the laminate, must have one of its layers cross-linked (col. 26-29). 
Absent such cross-linking, the temperature at which the therrno-fonrihig process may be 
conducted will range "from only a few degrees to about 10°C " (col. 5, lines 29-33). 
Accordingly, Schirmer recommends cross-linking if a broader temperature for thermo-forming is 
desired. A skilled artisan would not have been motivated to combine Hattori with Schirmer to 
achieve a broader range of temperatures by adding a filler to one of the layers and adjusting the 
thickness of each layer relative to the other, as accomplished by the presently-claimed film, 
rather than cross-linking a layer of the laminate as recommended by Schirmer. Accordingly, 
reconsideration and withdrawal of this rejection are respectfully requested. 
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The Examiner has rejected claim 8 under 35 U.S.C. § 103(a) as being 
unpatentable over Schirmer in view of Hattori, as applied above, further in view of US. Patent 
No. 4,567,089 of Bochow et aL ("Bochow"). The Examiner acknowledges that neither Schirmer 
nor Hattori teaches that the sealing layer may comprise LDPE or a blend of polybutene and 
LDPE. The Examiner argues that Bochow teaches a multilayer composite film comprising a 
filled polypropylene film, an adhesive layer, a gas barrier layer, a second adhesive layer, and 
heat sealing layer that may comprise LDPE, polybutyjene, ethylene vinyl acetate, ethylene 
acrylic copolymers and blends thereof. The Examiner argues that it would have been obvious to 
one of ordinary skill in the art to utilize LDPE, or a blend of polybutene and LDPE as the sealing 
layer since Bochow teaches both compositions are known in the art as good sealing layers in 
barrier films. This rejection is respectfully but strenuously traversed for the reasons set forth in 
detail below. 

First, the combination of Schirmer and Hattori is improper for the reasons 
discussed above with regard to claims 1-4, 6, 7 and 9-15. Second, a skilled artisan would not 
have been motivated to further combine Bochow with the combination of Schirmer and Hattori. 
Bochow is directed to a white opaque film with a high degree of stiffiiess and limited thermo- 
formability. By contrast, both Schirmer and Hattori require improved thermo-formabihty, and 
Schirmer additionally aims to achieve from its laminate a clear packaging material with good 
clarity and gloss (see col. 1, lines 41-43). A skilled artisan would not have been motivated to 
modify the thenno-formable laminates of Schirmer and Hattori by adding the LDPE or LDPE 
blend of Bochow which aims to achieve limited therroo-formability. A skilled artisan would also 
have found no motivation to combine Schirmer which seeks a clear package with good clarity 
with Bochow which seeks an opaque film. Accordingly, reconsideration and withdrawal of this 
rejection are respectfully requested. 

The Examiner has rejected claims 16 and 17 under 35 ILS.C. § 103(a) as being 
unpatentable over Schirmer in view of Hattori, further in view of applicants* admissions. The 
Examiner acknowledges that neither Schirmer nor Hattori teaches that the lidding film may 
comprise the multilayered films claimed in claims 16 and 17. The Examiner contends that 
applicant admits in the specification that both claimed lidding films are well known in the art, 
and so it would have been obvious to one of ordinary skill in the art to utilize either because of 
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applicant's admissions. The rejection is respectfully but strenuously traversed for the reasons set 
forth below. 

First, the combination of Schiimer and Hattori is improper for the reasons set 
forth above. Second, a skilled artisan would not have been motivated to further combine 
applicants 7 admissions with the combination of Schirmer and Hattori. As discussed above, 
Hattori teaches that the thermo-foiming properties of the film are influenced by the type of 
polymers used for the different layers of the film and the combination of the layers made of 
different polymers (see Table 1)- Thus, Hattori directs a skilled artisan away from combining 
Hattori with other references, including applicants* own disclosure, to encompass undisclosed 
types of polymer blends as would result from combining Schirmer and Hattori with applicants' 
statement to achieve the claimed lidding films. Additionally, Schiimer aims to achieve a 
laminate with high gloss and clarity while applicant achieves a film with the appearance and 
texture of paper. A skilled artisan would not have been motivated to use the multilayered lidding 
films as disclosed by the applicants as applicants achieve an entirely different appearance and 
texture than does Schirmer. Accordingly, reconsideration and withdrawal of this rejection are 
respectfidly requested. 

The Examiner has rejected claim 5 under 35 U.S.C. § 103(a) as being 
unpatentable over Farrell or Schirmer in view of Hattori, as applied above, further in view of 
U.S. Patent No. 5,635,01 1 of Rosen ("Rosen")- The Examiner admits that neither Fairell nor 
Schirmer nor Hattori teaches that the matrix polymer may be adhered without an adhesive to a 
layer comprising a blend of the matrix polymer with EVOH or PA. The Examiner asserts that 
Rosen teaches that it is known in the art to blend a matrix resin with a barrier layer in order to 
eliminate an adhesive layer between two layers of a laminate. The Examiner argues that it would 
have been obvious to use a blend of matrix polymer with EVOH or PA as the barrier layer of the 
laminates taught in Fairell or Schiimer in view of Hattori, because it is known in the art that 
these barrier layers eliminate the need of an adhesive layer. This rejection is respectfully but 
strenuously traversed for the reasons set forth below. 

First, the combination of Farrell or Schirmer with Hattori is improper for the 
reasons discussed above. Second, there is no motivation to further combine Rosen with the 
combination of Farrell or Schirmer with Hattori. Rosen is directed to a laminate with a barrier 
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layer containing an electrically conductive material in particle form (see col. 3, lines 1 1-14). 
Rosen also seeks making its packaging material completely impenetrable to light (see col. 1, 
lines 35-36), while Schirmer seeks a clear packaging material with good clarity. Accordingly, a 
skilled artisan would not have been motivated to modify Schirmer which seeks clear packaging 
material with Rosen which seeks making its packaging material impenetrable to light. As 
discussed above, Hattori teaches away from altering its combination and types of polymers. 
Accordingly, a skilled artisan would not have been motivated to look to Rosen for a matrix 
polymer blend to substitute for the adhesive layer in Hattori. Accordingly, reconsideration and 
withdrawal of this rejection are respectfully requested. 

The Examiner has additionally rejected claim 5 under § 103(a) as being 
unpatentable over Farrell or Schirmer in view of Hattori, as applied above, further in view of 
U.S. Patent No. 5,108,844 of Blemburg et at. ("Blemburg"). The Examiner acknowledges that 
neither Fairell nor Schirmer nor Hattori teaches that the matrix polymer may be adhered without 
an adhesive layer comprising a blend of matrix polymer with EVOH or PA- The Examiner 
contends that Blemburg teaches that two layers may be adhered by blending some of each 
composition into the adjacent layer, and, accordingly, it would have been obvious to one of 
ordinary skill to use a blend of matrix polymer with EVOH or PA as the barrier laminates, 
because Blemburg teaches that two layers can be adhered together without the use of an adhesive 
layer by blending some of each composition into the adjacent layer. This rejection is respectfully 
but strenuously traversed for the reasons set forth below. 

First, Farrell or Schirmer and Hattori are improperly combined as discussed 
above. Additionally, there is no motivation to further combine Blemburg with Farrell or 
Schirmer and Hattori. As discussed above, Hattori teaches that the thermo-forming properties of 
the film are influenced by the type of polymers used for the different layers of the film and the 
combination of the layers made of different polymers (see Table 1 and claim 1). Thus, Hattori 
directs a skilled artisan away from combining any combination of Hattori with Blemburg to 
encompass undisclosed types of polymer blends as would result from combining any 
combination of Hattori with Blemburg. Additionally, Blemburg suggests that films thicker than 
76 \xrxi axe less economical and films up to about only 510 \im are functional (see col. 4, lines 37- 
39). As discussed above, the thickness of the film in Hattori is 1600 \un (see col. 8, line 3). 
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Accordingly, a skilled artisan would not have been motivated to look to Blembwg to modify any 
combination of Hattori when Blemburg suggests that Hattori's film is not functional. Therefore, 
reconsideration and withdrawal of the rejection are respectfully requested. 

The Examiner has rejected claims 1 , 2, 4, 6-1 1, 13 and 14 under 35 U.S.C. § 
103(a) as being unpatentable over Bochow in view of Hattori. The Examiner argues that 
Bochow teaches a multilayer, thermo-formable composite film with a surface layer, an optional 
adhesive layer, a gas barrier layer, a second optional adhesive layer, and a heat sealable layer. 
The surface layer comprises a polypropylene matrix resin and filler. The barrier layer comprises 
polyamide, polyvinyl alcohol, ethylene vinyl alcohol or polyesters. The heat sealing layer 
comprises a polyolefin or amorphous polyester such as LDPE, polybutylene, EVA, ethylene- 
carboxylic acid copolymers and mixtures thereof. Bochow discloses specific thicknesses for 
each of the layers. The Examiner argues that the ranges disclosed overlap the claimed ranges, 
rendering the claimed ratios obvious. 

The Examiner admits that Bochow does not teach how much filler should be 
added to the film. The Examiner contends that Hattori teaches that the filler should comprise 5- 
60% of the polypropylene layer. The Examiner asserts that it would have been obvious to one of 
skill in the art to add 5-50 parts by weight filler to the propylene layer in Bochow to improve the 
laminate's heat resistance, stiffness, and dimensional stability. Additionally, the Examiner 
acknowledges that Bochow does not teach that the laminate may be formed on an FFS machine. 
The Examiner argues that processing limitations do not patentably distinguish a claimed product 
from a similar product in the prior art unless applicant shows the processing limitations 
inherently result in a materially different product. This rejection is respectfully but strenuously 
traversed for the reasons set forth in detail below. 

First, the ranges of thicknesses for the individual layers disclosed in Bochow do 
not render the claimed ratios obvious. All of the examples of Bochow show thicknesses of 
unfilled layers higher than the thicknesses of the respective filled layers. Accordingly, a skilled 
artisan would not have been motivated to choose the proper ratios (with the unfilled layers being 
thinner than the filled layers) from the thicknesses of the layers listed in Bochow to achieve the 
critical ratios of the claimed invention. 
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Bochow does not teach how much filler should b added, and Hattori in no way 
makes up for this deficiency. A skilled artisan would not have been motivated to combine 
Hattori with Bochow to achieve the claimed invention. Hattori seeks to maintain a proper 
balance of stiflhess and thenno-formability while Bochow seeks a high degree of stiffness and 
limited tbermo-formability. Accordingly, a skilled artisan seeking to achieve the limited 
thenno-formability of Bochow would not have looked to Hattori which tries to improve thenno- 
formability for the amount of filler to add to achieve this property. 

Additionally, Bochow does not teach that the laminate may be formed on an FFS 
machine as claimed by the applicants. Examiner argues that the processing limitations do not 
patentably distinguish a claimed product from the prior art. However, Bochow discloses a 
different product than the claimed invention, as discussed above. Bochow achieves a product 
with limited thenno-formability which makes it a poor candidate for formation on an FFS 
machine while the claimed invention achieves excellent thenno-formability which makes it more 
suitable for complete and efficient formation on an FFS machine. 

Even if prima facie obviousness could be shown based on any of the above-noted 
references or combinations of references, such prima facie obviousness is sufficiently overcome 
by applicant's improved and unexpected results of better thermo-fonning characteristics 
resulting from the critical ratio of thickness of the filled layer to unfilled layers. The unsigned 
Section 132 Declaration of Bemig Walter, an employee of an affiliated company of the assignee 
of the present application, is submitted herewith and demonstrates that for the advantageous 
properties of the film, the paper-like appearance and the very good thermofonning properties 
evidenced by improved packaging speed, the ratio of the total thickness of the unfilled layers to 
the thickness of the filled layer is essential. Mr. Walter's signature could not be obtained by the 
response date as he was on Christmas vacation, but a signed Declaration will be submitted 
shortly after Mr. Walter's return for further consideration by the Examiner. 

In particular, the comparison of Test IVa with Test IVb shows that the packaging 
speed for the films according to the claimed invention is higher than for films with a ratio of the 
total thickness of the unfilled layers to the thickness of filled layer outside of the inventive range- 
Further, the tests show that a film with a ratio of thickness of the unfilled layers to the thickness 
of the filled layer of 1 ;10 has paper-like features, but a narrow thermofonning temperature range 
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(see Test Ha), and a film with a ratio of the total thickness of the unfilled layers to the thickness 
of the filled layer of 1 :L02 has a broad thermo-forming temperature range, but no paper-like 
features (see Test lib). 

In view of the forgoing amendments, remarks, enclosed ASTM 1238 and 
enclosed unsigned Declaration, applicants submit that the pending claims comply with the 
requirements of 35 U.S.C. § 1 12 and are patentably distinct from the prior art. Accordingly, 
reconsideration and withdrawal of the rejections and an early notice of allowance are respectfiilly 
requested. 



WWS:JTS:jts 



Respectfijll^submitted, 





T. STEVENSON 
strationNo. 47,973 
, GUMP, STRAUSS, HAUER & FELD, L.L.P. 
One Commerce Square 
2005 Market Street - 22nd Floor 
Philadelphia, PA 19103-7086 
Telephone: (215)965-1200 
Direct Dial: (215) 965-1378 
Facsimile: (215)965-1210 
E-Mail: jstevenson@akingump.com 



Enclosures: Unsigned Declaration of Beinig Walter under 37 CJFJR. § 1.132 
Copy of ASTM 1238 from 1990 
Marked-Up Copy of Amended Claim 1 
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Attorney Docket No. 

9784-3U2 

(TH8002US/B) 

Marked-Up Cody of Claim 1 

I . (Amended) A [paper-like] multilayer barrier film with an appearance and 
texture of paper comprising a filled layer based on polypropylene and a plurality of unfilled 
layers, wherein the filled layer is filled with 40-75 weight % , based on the total weight of the 
filled layer, of an inorganic filler, forms one of the two surface layers of the film, and has a 
thickness of [ 3 ] 40 fim to 400 urn . the unfilled layers comprising at least a barrier layer and a 
sealing layer and optionally at least one adhesive layer, and the [relation] ratio of the total 
thickness of the unfilled layers to the thickness of the filled layer being from 1:8 to 1:1.2. 
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FILED: 8 May, 2001 

FOR: PAPER-LIKE AND THERMO-FORMABLE MULTILAYER 

BARRIER FILM 



DECLARATION UNDER 37 C.F.R. 6 1.132 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir 



I, Bemig Walter, hereby declare as follows: 

1. I am a citizen of Germany, residing at Rottachbergweg 5 
87549 Rettenberg 

2. I studied chemistry at the Fachhochschule of Aalen and received a degree in 
the field chemical engineering in the year 1977. 

3. Since 1 .4.1 987 I have been employed as a project engineer/manager R&D In 
the field of Research and Development films for deep draw applications and 
shrink bags for shrink bag applications and i am still working in this field for 
the company of Convenience Food Systems, Kempten, Germany, an 
affiliated company of Convenience Food Systems B.V. 

4. The following tests were made under my supervision and control: 
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I. Films according to the US patent application 09/851,460 
la. Test 

A film with six layers is produced according to the blown film 
coextrusion procedure. The sequence of the layers is: A/VBCDE. 

Layer A consists of; 53 weight-% of a calcium carbonate with an 
average particle size of 4,5 pm and 47 weight-% of a homopropylene 
with a melting index of 2,1 g/10 min. 

Layer A x consists of- 100 weight-% of a LDPE with a melting index of 
0,85 g/10 min and a density of 0,922 g/cm 3 . 

Layer B consists of: 100 weight-% of an acid-modified ethylene 
methacrylate copolymer with a melting point of 1 08°C and a melting 
index of 3,0 /10 min and functions as adhesive layer. 

Layer C consists of: 100 weight-% of an ethylene vinylalcohol copolymer 
with an ethylene percentage of 38 mol-% and a melting index of 5,5 g 
/10 min and functions as barrier layer. 

Layer D consists of: 100 weight-% of an acid-modified polypropylene 
with a melting index of 3,5 g/10 min and functions as adhesive layer. 

Layer E consists of: 87 wefght-% of a polyethylene with a density of 
,9,9250 g/cm 3 and a melting index of 2,0 g /1 0 min and 1 3 weight-% of a 
polybutylene with a melting Index of 1,0 g /10 min and functions as 
sealing layer. 



i 



3 



The thicknesses of the layers are: 

Layer A 200 pm 

Layer A' 10 pm 

Layer B 3 pm 

Layer C 4 pm 

Layer D 3 pm 

Layer E 20 pm. 

The total thickness of the multilayer film is 240 pm. The ratio of the 
thickness of the unfilled layers to that of the filled layer is 1 :5 



lb. Test 



In this text the layers of the multilayered film are composed as in 
Test la. 

The thickness of each layer is: 
Layer A 60 pm 

Layer A* 15 pm 
Layer B 3 pm 

Layer C 4 pm 

Layer D 3 pm 

Layer E 23 pm. 



The total thickness of the multilayer film is 109 pm. The ratio of the 
thickness of the unfilled layers to that of the filled layer is 1 :1 ,27 





IL Comparison films 
Ha. Test 

The film used has the same composition of the layers as described (n 
Test la. 

The thicknesses of the layers, however, are: 
Layer A 350 pm 
Layer A' 10 pm 
Layer B 3 pm 
Layer C 4 pm 
Layer D 3 pm 
Layer E 20 pm. 

The total thickness of the multilayer film Is 390 pm. The ratio of the 
thickness of the unfilled layers to that of the filled layer is 1 :8 ( 27 

lib. Test 

The film used has the same composition of layers as In Test la. 
The thicknesses of the layers, however, are as follows: 



Layer A 
Layer A* 
Layer B 
Layer C 
Layer D 
Layer E 



60 pm 
23 pm 

3 pm 

4 pm 
3 pm 
23 pm. 



The total thlckn ss of the multilayer film is 1 16 pm. The ratio of the 
thickness of the unfilled layers to that of the filled layer is 1 :1 ,07. 



The melting indices cited in the Tests were determined according to 
ASTM 1238. 



III. Properties of the films according the Tests la to lib 



Film according to 



range of thermo 
forming (°C) 



packaging 
speed (cycles 
per minute)* 



appearance 
of the film 



Test I a 



125 to 145 



12,5 
10,4 
12,8 
12,8 



paper-like 
paper-like 
paper-like 
plastic 



Test II a 



145 to 156 
115 to 145 



Test lb 



Test lib 



115 to 145 



* Determination of the packaging speed 
Test IVa 

Packaging articles (trays) made of the inventive film according to 
Test la are formed at 135°C for 15 min on a FFS machine. The process 
is interupted, the tray insert of the machine is changed and trays with 
another dimension made of the inventive film according to la are 
produced again at 135°C for 15 min. Then trays made of the inventive 
film according to Test lb are formed at 135°C for 15 min. The process is 
interupted, the tray insert of the machine is changed and trays with 
another dimension made of the inventive film according to Test lb are 
produced again at 135°C for 15 min. 



Packaging articles (trays) made of the film according to Test Ha are 
formed at 145°C for 15 min on a FFS machine. Th process is 
interupted, the tray Insert of th machin is changed and trays with 
another dimension made of the film according to Test Ha are produced 
again at 145°C for 15 min. Than trays made of the film according to 



Test IVb 



igj uiO 
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Test lib are formed at 135°C for 15 min. The process Is int rupted, the 
tray insert of the machine Is changed and trays with another dimension 
made of the film according to Test lib are produced again at 135°C for 
15 min. 

The packaging speed is determined as the number of produced 
packaging articles in one hour under the mentioned conditions. 



V. Results 

The Tests show that for the combination of advantageous properties of 
the film, as packaging material especially for the combination of the 
paper-like appearance and the very good thermoforming properties, the 
ratio of the total thickness of the unfilled layers to the thickness of the 
filled layer is essential. The comparison of Test IVa with Test IVb 
indicate that the packaging speed for the films according to the US 
patent application No. 09/851 ,460 is higher than for films with a ratio of 
the total thickness of the unfilled layers to the thickness of the filled 
layer outside the inventive range. 



All statements made herein of my own knowledge are true, and all statements made 
on Information and belief are believed to be true, and further, these statements were 
made with the knowledge that willful false statements and the like, so made, are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United 
States Code, and that such willful false statements may Jeopardize the validity of the 
patent application or any patent issued thereon. 



(Dat ) 



(Bemig, Walter) 
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Delation: Dt23B- 90b 



An Airancvi Nmm Summ 



-'KSSS-i- "V B-ru-on Plas.ometer' 



1 Scope f 
* 1 l This test method covers measurement of £* ntej »f 
eiontf molten resins through a die ofaspeofiedlcngU. 
!^5.**ttr under prescribed conditions of temperature, 
f^^pSon^uSthc barrel as the timed meagre- 

^ "p^du^A is a manual cutoff operation based on 
time us^^^s SSg flow rates that 611 generally 
ES^Sfo l?aS 50g/l0 mto. Procedure B is an automat!- 
^^O^misurcmeBt ^rn^abhavrng 
Sows from 0.50 to 900 g/10 min. By boA pr^ur«,Jhc 
LSonOTvel is generally the same during the timed 
Sn? theataon foot is about 46 and 20.6 mm (1.81 and 
OvffiJSZ i*. Comparable flow rates have been 
SSiuS b%ese procedures m intert^ry round-robtn 
measurements of several materials described in 12. l. 

mm. i Boumi-rottn usnDS isdieates this tot method may be 
ssin^u flow^swapto IJWg/lo min if the timing dock te*olve» ihe 
eUpted time to the Dearest 0.01 «■ 

i 3 The values stated In SI units are to be regarded as the 
Jrird^lS va\u« in parentheses are given for inform* 

*M %s standard does not purport to address ^ safe^ 
Droblems associated with its use. It is the responsibility of the 
V ulSllthTZdaTd to establish m^JfSZSt* 
health practices and determine the fl pp/^«/ifyo/r^too^ 
hmLions prior to use. Specific precautionary statements are 
given in Note 9. 

2. Referenced Documents 

2.1 ASTM Standards: , 
D618 Practice for Conditioning PlasrJca and Bectneal 

Insulating Materials for Testing 2 
D883 Terminology Relating to Plasticr' 
E 691 Practice for Conducting an laboratory Study to 

r^termine the Precision of a Test Methoa; 
22 American National Standards Inaaute Standard: 
B46. I on Surface Texture 4 

3. Terminology 

3.1 General: 



• Tto tot meted b ua*r o* JorMWoo of ASTM Cj^wD^"; 
>Am*4 Book * ASTM SumianU. Vol 0SJM . 

•AvnbU* nea American Nasooa) SnDdaid» Iocmuu, 11 wen wo au. 
Din floor. New York. NY I0O36. 



3 H For definition of some of the technical terms used in 
this standard refer to Terminology D 883. 

4. Significance and Use 

4.1 This test method is particularly useful for quality 
control tests on thermoplastics. 

Mm* 2— Polymers having Qow rates lea than 0.15 or greater than 
A^a% J by the procedure* In this tea method: 
however, precuion dat* hove not been developed. 

4 2 This test method serves to indicate the uniformity of 
the now rate of the polymer as made by an individual process 
and X case, may be indicative of uniformity of other 
SpcrteTHowever, uniformity of flow rate among various 
JSmetTas made by various processes docs not, m the 
absence of other tests, indicate uniformity of other proper- 

UC 4 3 The flow rate obtained with the extrusion plastometer 
U not a fundamental polymer property . »J» W«Jy 
defined parameter critically influenced by the Physical prop- 
«ti« and molecular structure of the polymer and the 
SStiSS of measurement. The rheological dfaractemtg 
ofpolymer melts depend on a number of vanaWes. Since the 
vihS Ttfi these variables occurring in this test may differ 
subsuntiatty from thosTin large-scale proc^es. test results 
may not correlate directly with processui* rxha^or. 

44 The flow rate of a material may be measured under 
any of the conditions listed for it in 8.2. Additional charac- 
KtioTof a material can be *W \J jaom tijaone 
condition is used. In cwc two conditions arc employee a 
Fto? iSe B |S(FRR). ^be °bmned by dividing^ 
flow rate at one condition by the flow rate at the ther 
condition. 
5. Apparatus 

5 1 i'vaTImm* shall be a dead-weight piston 
J^bJS <Sng of a thermostatically controUed 
K^SSl cytotoM irith a die at the lower end and a 
^u^stoTo^ting within the cyund^Tte «senual 
features of the plastometer, illustrated m Figs. 1 and 2. are 
described in 5 2 to 5.8. , . 

ment of the component pare have been shown je- cause 
differences in resultt between laboratories. It is important, 
theref re. for the best uJtertxboratory agreement that the 
design adhere closely to the description herein; otherwise, it 
should be determined that modifications do not influence 

^5?S!i~ier-The steel cylinder shall be 50.8 mm (2 in.) 
in diameter, 162 mm (6* in.) in length wrto a smooth, 
SnSThoie 9.5504 ± 0.0076 mm (0.3760 * 0.0003 to.) in 
diameter, displaced 4.8 mm (Vu in.) from the cylinder axis. 
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din rut 



SCIIM* «»« 
4 ■■ A»Alt 

(Ul »«> 



6U1DI 
IUSNM6 



WW "A-*" 
Mini mtOW HMO»tj 



INSUUTIO* 




Tri-nitoiouHoii tun 



ofExvintonl 



/aad2< + 00002 in.) in diameter and shall t 

Sol marks and no detectable ^ t ^.^,^tS! 1 S 
12 nns or better in accordance with ANSI B40.1. 



wells for a thermal X'StSK' f A 

Schniques known to Produce ^proxmiately 12 nns or 
better in accordance with ANSI Wb.l. 



CVwi ua w^*^*** »■ ' 

mm. wvlinden made of SAE S2I00 «d he«irh»«leoed » » 
NOT! J — tyiiouw* oi«" ~V , . .-„.. cmic* when used at 

maggem iUoy aw afro «ififtrl a >i > 3w*~ 



$.J Z>*-The outside of the steel die 
diameter that it will faD freely to the bottom or me 
9.5504-ram (03760*,.) diameter hole to the J** 
4). The die sbatt have a smooth straight bore z.ww 1 



11 /^piston shall be made of steel with £ insutatj 

OW6nm?S^0* 0.0003 ^) 
0 U mmffUSO * 0.005 in.) in tag*. The^nte 
«Lv tororDorate means for land replacement, for «ami 
KSld Oats itnntedgb; above 
me land, the piston shall be relieved to 8.890 ± 0.025i t 
Swito.) in diamewJNote 5).TbefinjAof 
rristontootshaUbe 12 nns in accordance with ANSI B4< 
Nor. ^oimp^^M^^Ssl^^ 



» Htyno SieQhs 6*-. mnufactuitd by the Hayac* StcSnt Co.. Kokoo*. IN. 



b» fceco found »ti-*-cu*> fc* PW** 
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"lo.mo t •••««") 



cvuioit 




ounce 



tndudi „, foou ^-^^^^^^^ 
have been found to pvc good service when usw n 

200*C 



542 A solid piston relieved to 7.900 ± 0.025 mm (0.311 
* 0 001 W» Sameter above the 
metal guiding sleeve at the top of the cylinder » d «™JJ^ 
•uTwUhtlieU 6 kg load. If wear or conorion is a P/wem, 
Z^£** of stateless steel and equipped with a 
detachable foot for ease of replacement 

MjRr Procedure A the piston .baU be »cnbed^two 
reference marks 4 mm apart in suebjtahion 
lower mark coincides with the top of the cjjinder or «her 
dereference point, the bottom of the piston U 48 mm 
(1.89 in.) above the top ofthe die (see Ft*, 1* 

5.4.4 The combined weight of piston and toed shall be 
within a tolerance of ±0.5 » of the selected toad. 

5 5 Heater: 

551 Piovision shall be made for heating the apparatus » 
thft tie Wature of the material can be n^ned 
within ±0.rCof the desired temperature <*unr^tbe test At 
te^peraium higher than 200*0, mis <to^^**™Z 
Su^n^bTnWdifficuhto The temp^« 

specified shall be the equilibrium tempaaturt of the material 
1 17 mm ('A in.) above the die. 

5<2 Calibrate the temperature-mdicating device by 
mL« <^ Uaht-gage probeSpe thermocouple or a pUti- 

having a short sensing 



w 7 tk^rmotviuDle should be encased in a metallic 

mm W X 
£oc of the die. The temperature ^"^'^^Jol \ 
pSniometer having a sensitivity ^^V^fJJ EL 0 rc It 
tZmnftrature readout having a sensinvity J at least 0. c. it 
TEES ^Shbrate Ute thermocouple or platmum- 
L^aWrature sensor and readout equipment with 
^e^toTSaSum resistance temperature thermometer. 
£n^n oTtle temperature sensor ar^dout o a 
Sra^hennometer similar to that described in 4.7 using 
SSSnomSr well containing heawransfer medium, has 

^sTHe^lTS suppUed by an electric band heater 
Jm! theentire length of the cylinder. The heater 
r^v beTSg^ orTultiXent heater, depending upon 
SSu&cmS^rcontrol means. The beater plus control 
SSnfSSTbe Sic of maintaining the set points wuhm 
S^^uK^OrC If the heater contains two 10O-W 
«nSSenwts^as close to 90 % as feasible of the power 
r^^w rnSn thl cylinder at the specified tempera- 
SSuW b^PpSed continuously by the outer of the two 
SnTeto^SaSrSnths of this amount of power shall be 

iSrmittently by the inner dement 
maintain the specified «mpcrature (Note 7). The cytader 
~ut, w-at-r <hall be lagged with 38 mm (1.5 «n.i °' 
CiedSass ii^n.TrWfluorocarbon plate 3.2 mm 
TuT^Kc^SsshaU be attached to the bottom of the 
cylinder to minimize heat loss at this point 

m«™ i FmMi^ faai shown that ihe correct adjustment of the 
NO" 1 Z^^iw^MMiaada mat •» instruments possess 

S^^^T^use required to maintain the eyttader « 
obuufteapy ™"™™» t _ ^..q „„. only ihe eonstaat beater. Then 
£ ^toT^i beSr^^ toihcvo^obuincd 

from the cakuittkm; 

m - 095* 



\oHa«e itquittd xo maintain ap^maKly ^f^^ 

£, - - 0.78# 

'MeLSofS voha»« b Imperanve vari.uk autotram, 

former Kttinp do not Becenaiuy repreient vonases. 

5.6 Temperature Contwller-Tht type of conuoller and 
sensor rmw be capable of meeting the required control 
tolerance specified in 3.5.1. 

piSSScomiai Corp- Pmsbuna. Pa. b ^eommcB-ed *» »«« 8,e 
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MOTf 8— Wood's metal 9 at i hen transfer medium, may be used 
with the uxucaang or control elements if required for accuracy or 
stability by a reticular control system. Care sh uW be taken that the 
Wood's metal is suitable for the selected temperature. Elements that 
could sustain damage upon coo ting with Wood's metal should be 
removed prior to the cool down. Silicon oil as a heat transfer medium, 
should be avoio^d based upon possible contamination of the extrusion 
ptastometer cylinder and its effect on flow rate. 

5.7 Thermometer— Thermometers having a range of 4*C 
graduated in 0.2'C divisions may be used to indicate 
temperature. The temperature at this point may not neces- 
sarily be the temperature of the material 12.7 mm in,) 
above the die. The thermometer may be used to monitor 
indirectly the temperature of the material 12.7 mm (>/i in.) 
above the die and may be calibrated by reference to a 
thermocouple inserted in the material 12.7 mm OA in.) 
above the die. See 5.5.2 for description of thermocouple and 
method for measuring temperature. 

Note 9— Warning: Caution should be observed with the use of a 
mercury-filled thermometer. Mercury vaporization occurs if the ther- 
mometer is broken. Mercury thermometers are not to be used at or 
above the boiling point of mercury , which is 35TC. 

5.8 Level— Provision shall be made for vertical alignment 
of the bore of the extrusion plastometcr. This is necessary to 
Tn ipiwiiyg subtract ve loads resulting from rubbing or friction 
between the piston tip and sidewall. Means of alignment are 
discussed in Appendix XI. 

5.9 Accessory Equipment— Necessary accessories include 
equipment for charging samples to the cylinder, a funnel* a 
die plug, a tool for cutting off the extruded sample, a timer or 
stop watch, cleaning equipment, and a balance accurate to 
±0.001 g. 

Note 10— Satisfactory operation of the apparatus for polycthytenes 
can be ascertained by making measurements on N1ST Standard Refer- 
ence Materials (SRM) Nos. 1475 and 1476. 10 These SUM polyethylene* 
are. respectively, a linear polyethylene having a flow rate of 2-07 g/10 
min at test condition 190/0.325 and a branched polyethylene having a 
flow rate of 1.19 g/10 min at test condition 190/2.16 (melt index). 

6. Test Specimen 

6.1 The test specimen may be in any form that can be 
introduced into the bore of the cylinder, for example, 
powder, granules, strips of film, or molded slugs. It may be 
desirable to preform or pelletize a powder. 

7. Conditioning 

7.1 Many thermoplastic materials do not require condi- 
tioning prior to testing. Materials which contain volatile 
components, are chemically reactive, or have other special 
characteristics most probably require appropriate condi- 
tioning procedures. Moisture not only affects reproducibility 
of flow rate measurement buu in some types of materials, 
degradation is accelerated by moisture at the high tempera- 
tures used in testing. If conditioning is necessary, 9ee the 
applicable material specification and Practice D 618. 



•Wood* Mctil or an alumfemm powder may ht men. Wood* metal is 
mttatte from Mmotn Smdtfaa and Refooaj Worts, to*. 120 Bdaom Ave. 
OTOoUyOtNY H207. 

"That standard polyethylene* ait available from u* National laatmua of 
Standards and Technology. Office of Standard Rcfrmot Maseru*. Wssbiaaioaw 
PC 202)4. 



8. Procedural Conditions 

8.1 Standard conditions of test are given in Table I. The 
previously used alphabetized system for designating test 
conditions is shown in Table I f r reference only. Test 

conditions shall be shown as: Condition /, , 

where the temperature in degrees Celsius is shown first, 
followed by the weight in kilograms. For example: Condition 
190/2.16 (formerly Condition E). 

82 The following conditions have been found satisfactory 
for the material listed: 



Material 

Acrtah {copolymer and hoeiopoiymer) 
Acrylics 

Aay»«utril*b*adkne^ 
Cdlu*oae esters 

Nyk» 



Polyda«tithfluo*etbykne 
Polyethylene 



Condition 



Polycarbonate 



190/2.16 


190/1.05 


230/1.2 


230/3J 


200/5.0 


230/3.8 


1*0/0.325 


190/2-16 


190/21.60 


21Q/2.16 


273/0.325 


235/1-0 


235/2.16 


235/5.0 


273/5.0 




265/12.3 




125/0.325 


125/2.16 


190/O325 


190/2.16 


190/21.60 


190/10 


310/12.5 




300/U 




230/2.16 




200/54) 


230/1.2 


230/3.1 


190/54 


250/2.16 


210/2.16 


2S5/2.I6 




150/116 




315/5.0 




220/10 


230/10 


«V3J 




190/2.16 


200/54 


190/2.16 


220/2.16 


230/2.16 


240/2.16 




250/2.16 



polyierephthalete 

Polyvinyl acetal) 
rttytpbenytenc sulfide) 
Styrm acrykttixhle 

Stymie Th er mop la stic Elastomer 
TbcnnoplankEIastoiacr^xter-Esier 



8.3 If more than one condition is used and the material is 
polyethylene, the determination of Flow Rate Ratio (FRR) 
has been found to be usefuL FRR is a dimensionless number 
derived by dividing the flow rate at Condition 190/10 by the 
flow rate at Condition 190/2.16. 

Not* tl^VVbadetemiaiagsucba ratio of flow rates tor a material 
at the same temperature under different loads, it has been found that 
pnctooaU maximized when 

the same pUstometcr, and the same die for both me asuremen ts (the die 
need not be removed ftum the pfamomcter between the two determinn- 
tions). 

Nora 12— Moisture sensitivity cam sisnificantly influence Bow rate 
resuhsforsosnemateriaUAppropruuem 
referenced for specific pre-dryins or sample handling instruc t ions. 

9. Procedure A— Manual Operation 

9.1 Select conditions of temperature and load from Table 
1 in accordance with material specifications such that flow 
rates will foil between 0*13 to SO g/10 min. 

92 Ensure that the bore of the extrusion ptastometer is 
properly aligned in the vertical direction. (See Appendix XI). 

93 The apparatus shall be dean. The parts are more 
easily cleaned while they are hot The temperature of the 
cylinder with piston and die in place shall have been at the 
test temperature for at least IS min before a test is begun. 
When the equipment is used rtpetxtiously, it should not be 
necessary to heat the piston and die for IS min. See Note 7 
for procedure for adjusting temperature. Take care that 
cleaning or previous use shall not have changed the dimen- 
sion*. Make frequent checks to determine whether the die 
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ft 0123S 

TAgU 1 3t8nd8fd Tft Cams*** r 




A 
B 

C 

D 

e 
p 

G 
H 

I 

J 

K 

t 

M 

N 

O 

P 
Q 
R 
& 
T 
U 
V 

w 

X 



125/0.325 

125/2.16 

150/2,16 

190/0.325 

190/216 

190/21.60 

200/5-0 

230/1-2 

230/33 

265/12* 

275/0J325 

230/2.16- 

100/106 

10Q/1M 

300/1*2 

100/5.0 

235/1.0 

235/2.16 

235/5-0 

250/2.10 

310/12.5 

210/2.16 

205/2.16 

31S/SJ0 



125 
125 
150 
190 
190 
190 
200 
230 
230 
265 

m 

230 

190 

190 

300 

190 

235 

235 

235 

250 

310 

210 

266 

315 



Tot* load U*k&Q 
P*ton,*0 

"533" 

2.16 
2.16 
0,325 
216 
2140 
50 
1.2 
36 
125 
0,325 
2,16 
1,05 
10-0 
M 
5-0 
1.0 
2.16 
5,0 
2.16 
12.5 
2.16 
2.16 
5,0 



AcoronrreM ******* 



448 

298.2 
298.2 
44.6 
298,2 
2982.2 
689.5 
1654 
524.0 
17237 
44.8 
296.2 
144.7 
1379.0 
1654 
669.5 
136.2 
296.2 
689.5 
298.2 
17237 
298.2 
298.2 
6895 



6.6 
43.25 
43.25 

6-5 
43.25 
4325 
100.0 
24.0 
760 
25O.0 

65 
43.26 
210 
200.0 

24.0 
100.0 

2005 

4355 
1000 

4&25 
2500 

4325 

4325 
1000 



diajncter is within the tolcmnc« tfven in 5.3. 
9.4 Remove the piston and j>taee 

rhartt the cylinder within 1 nun wuna wn^nw 
S2£ d^mpteS«arfi»» to the expected Dow rate, as 
K£?« ^ SLlXe the weighted piston in Potion, and 
start timing for a 6 to &-min preheat. 

NOTE has shown to ^J^SfS^ 

P*o« should or-r^hta % S 

meaiuremem. The P*on ^^^tfSateLi over the 

minimum required for the tcoai now J»™™ ™ » ^1,^ . -^ajary 

»» n**"* """^ b»aii|*»waii«o*ioant 

ad ^S"i4_h U frequently Hetpfel » take Interim cottof tat 

buSto which may be *^J*"> SLS"^ StS 
Tiri» lechfiioue it perrkulariy no»w» ln l ~ ™ .'"■t* 
^^^^^mwmi of tta «*» mwu^y dun*. U« 

9 5 F r flow rates f 0.15 to 10 g>l0 nun, if to weighted 
^ alonHoe, not purge sufficient material during the 
5S£» time to obtain piston positioning as 

manually purge the ^^ x ^"£L£j. £T*«J5 
amount of purge must be related »o«ibw«ntfrw travel 
of the weighted pisxon wul position the senbe marts at ine 
rrf«encesSn position between the 6lb and 8lh mm (9.6). 
Ma^pSSnJin this manner is pennissiWe only when it is 



Known that it will not affect results. Otherwise, purge sooner, 
or use a lower charge weight. . . 

96 For flow rates of greater than 10 to 50 g/lC ism .the 
Js" of^gbed Smple aTshown in Table 2 could be unduly 
^ bTSrSS as in 9.4 without modification. In this 
^ %£!?£Z?6 <°m of preheat time, either a ptston 

^^^pp^^be of such length that the 
tower'LribemaA ofSe supported piston will be 25 mm ( 
STabS TmVtop of the cylinder or other mference point 
&i 3VtL wpport may tea piece of wooden dowel rod or 

the weight and thus the piston in the desired position. The 



TABLE 2 



Sotmtord Teat CondWene, 
Twang. Tlroa— P i ** 



WtJgM/cfMi 



RowfUPOB. 
0/10 mr 



WwgMot 
Stmpwln 
Cywiotr.fl 



vw.«*» 



■■ — "v— a~~»**I ot tmtv. 8. w„ and Vwie> a~ *"»""7 ^ 
S22£^^2rS*2v »• FuKttti of PMMum Ttny watua. S ? 

JoT^-fS" WO» pwon mo^w« ««J- 1«>* «^ «»"«^ 
aaaMM ol onuey ol w*"^ o*» hi 

•QyfltiCwii 

RMkvi (*v*ty 8l Mi mnp w- o rtur» ■ ?v/U04 

•Sm9.iv 
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4n , nunt ot v^iahed sample should be such that at least I g of 

cylinder or other reference point. Remove tne piug wwr 
min of preheat 

Nor, 15-G« .hould be ukcn » removing the ph« to 
conuci with rootoen «uiud«e. 

97 For all tests, start collecting a timed "^J* 8 ^ 
requirements for piston ration are ^ ProvxW^ 

SMS 

Site cylinder or index, reset the nmer to zem. then 
u»p ui u» . . make the cut-on when 

simultaneously start tne timer ano extruded 
position requirements are met. Collect the n "l"^Z 
£*» exactly according to the time muavd ■£* 
2<Note 141 If the extrudate contains viable bubbles, oiscara 
the complete charge and begin the teat again. 

9 V dSt* Uw remainder of the specimen and push the 
dfc clt du^thVtop of the cylinder. Swab out me cyUnder 
wfth dotiVXches after the manner of cleaning a pistol 
The SmTy be cleaned by diving the residue tea 
solvent. A better method is pyroryjc decom^uo'i of*e 
residue in a nitrogen atmc^JTace the^m a tubule 
combustion furnace or other device *jJ*J^2Xj 
10*C and clean with a small nitrogen purge through tnedie. 
lS rShodS preferable to flameor ^ctontag^dng 
faster than solvent cleaning and ^J^^^jl 
than an open flame. In certain cases where n»aterialsora 
riven classtaviiig stellar flow chaiacterisno am being bated 
consecutively, interim die cleaning may be unnecessary. In 
ScTSes, however, the effect ^«^X£lSt 
determination must be shown to be negligible if this step Is 
Avoided* . ___| 

9.9 Weigh the extrudate to the nearest 1 mg ^coo». 

9.10 MuWplythe weight by the factor shown in Table 2 to 
obtain the flow rate in grams per 10 min. 



Note 1 6-Frttjuemly. erron is tax whaiquc, »[*^ 
«r tea taaMaoL which defy til but the mast earefii) taauayj east. 

Son* Tw^itenntoed by iwicdteally nieasurtai a r«&*nee 
' of Standards and Technology. 



on n, ^ a nwiaien has a flow wte at me borderline of 
fc 9,1 -SbSTwd slightly different values are 

o*a»X detune fatS * referee value shall be 
obtained at the longer time interval. 

10. Procedure B-A»to«atkal»y Tuned Flow Rate Mea- 
surement 

10 1 M=5!Son plastometer and auxiliary equipment are 

movement within the spenfied travel range. The 
requirements of the system are as follows: N 
\0A2A Sense and indicate time within ±0.1 s (See Note 

*\o 1 22 Measure piston travel within ±0.025 mm 
i*0 001 in.) for use in the flow rate calculations. 
^SS i?l 15 effects on the appliedload must be included 

in the allowable tolerance given in 5.4.1. • „ 

10 12 4 It should be preset or be sellable for measuring 
pisi^ uVvd of 6J?± 0.25 mm (0.250 ± 0.010 fa.) for flow 

nTlTpreset or be adjustable for measuring 
J£i£i3&A ± 025 mm (1.000 ± 0.010 in.) for flow 
rates greater than 10 g/10 min. 

iol fKSSi high interlabonuory *«*>^2*» 
imnoramt that the timing device operates within a fixed 
SrSntf Se cylinder. This is defined as the poruon of^e 
Sunder betweS 46 ± 2 mm ( 1 .8 1 * 0.079 in.) and 20.6 ± 2 
mm (0.81 * 0.079 in.) above the top of the die. 

TOJ.2 Check die, cylinder, and position tensions for 
conformance to 5.2 through 5.4 and Figs. 1 and 2. 

lOjTScr to Table 1 for selection of 
temperature and load in accordance with the material 

SP ^5?&t the temperature of the plastometer aspired 
for we material beiiig tested and with voltage appUed to the 

projeriy aUg^ed in the vertical direction. (See Appendix 

X \o2.6 Clean the ^^F^SJ^L^^^ % 
(see 9 81 Position the piston and die injhc ****** 
&yoVm7base ^Maintain ^ temptmtomfe at 
1 5 min before beguiling a teat When the eqoiimt is 
Sd repetitious*, it should not be necessary to heat the 

cyUnder with a weighed portion ofthe "^^J^f^ 0 " 
we expected u^noeofthe material as shown in TaWeJ. 

SLSS^ighted piston in liw^wftSSi 
prpmKSer. FoVsamples whose flow rate isgre^than 



TAILS S 



FtowMMsVIOmh 



SuWHuawM^iel 



04-33 

>34-ano 



2JM-0 

4n-an 
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weighed sample as shown in Table 3 or use a piston support 

(see 9.6. l ). tn «. „ out eX cess resin manually 

jO.2.8 If it is necew t» -J** J^tathe cylinder, do 
so as to adjust the ^L F ««Sl flow rates greater 
this before 4 nun of P»^2^££or remove the plug 
than 10 g/10 min nanove ^^ifSpected flow rate is 
at 6 min. SmaU deviation from the expectw 

ssrrsASAtp -< • — *• 

"5SB — v**™**"* 

cylinder as detailed in 8.8. 
M. Calculation (Procednre B) 

ll.l Calculate the flow rate m grams per 10 nun » 
follows (Note 16* 

Flowr«e«(427*I.x<0/i 

T bere - kngth of calibrated piston travelcm. 
5 - £n*y of resin * «f temperature, g/cm (« 
reference under Tabic >«. . ^ 

»« fcr «wne nmertais ui TiWe 4. 

flow itmg/10 nun - '/' 

taw from T»bU 4. and 
, . ,tae of plow travd for length 4.* 1rfT ^ 

Ncn !»-tt to been I .^S^dty for. 
Procedum A and Bm^J^^^^^, equipment used 
BtnkuUr type materuJ » deternunea wjuj w . 
S*Tv2ue wbaituted into the equation gWw » ».»• 

12. Report 

,2.1 Report the f l 55^ n " , J^S and physical form 
12.1.1 Statement indicating "^nature ana 

pdyetbylcw-;^ ^L^^Sn^M^ or any term other 
ai.3 How rate reported as the rate fextrusi ningrams 

^^rSocedureused(AorB). . . 

12 1.5 AnyV» usual ^ ofthettSX 5pedmen * 




discoloration, sticking, exuudate surface insularity or 
TllTl** of conditioning, if any. 
13. Pr«c»h»sndBias(Proced«»re S AandB) 
13.1 Precision: . ^ on a rour wi robin 1 1 con- 

ducted in 1986 and ^^^^^^ xraxeti^ The 

y^^l^^ffii^rie^SSwn for each mate- 
number of participating |a ^~"l Wn . n - each raaienal 

on three oflfeiew »£. ' ^L"5Sm of WO •"*»■«• 

through 13.1 J) «* ^ y *?^foSust method. The dsn in 
^^fCiSSy «wS r»c«pt»oc« or rejection 
Tables 5 to 7 shou W n« ^ ^^^^TS round robin and may not 
of material ^S£nT ***** <* 

13,1-5 would have an approximate to * 7 
Hf?/^There are no recognized standard, by which 
to estimate bias f this test method. 

'n,*^*^™*^^^™*^ ****** 
"Sapoortiw dna are mU»W* nom *>'" ""^ 

r>»M24. 
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Po*/»tyrtnt 



190/2.16 
190/3-16 
190/2.16 
190/2-16 
230/2.16 
230/2-16 
230/2.16 
200/5 
200/5 
200/5 
300/12 
300/1,2 
300/12 
230/33 



027 
0.40 
2M 
44.1 
223 
7.00 
323 
1.67 
6.62 
13.3 
241 
10.5 
162 
2.60 



0006 
0312 
0LQ26 
0.019 
0.106 
0222 
0301 
0.024 
0.190 
0306 
0376 
0.429 
0.1S6 
0361 



0322 
0-036 
0.070 
1232 
0226 
0.471 
1361 
0.122 
0367 
0329 
0.116 
0347 
1.109 
0361 



0.023 
0.035 
0.073 
2360 
0299 
0327 
1.644 
0366 
0336 



0213 
1213 
0,439 
0.146 



0.083 
0.106 
0224 
3.466 
0.639 
1.331 
2374 
0344 
1366 
2317 
0^326 
1.830 
3.140 
0-145 




*Sr» 

c<,-233S*if* 
* I* • 2331V 



Condttoo 



Futy&iyww 



190/2.16 
190/2.16 
190/2.16 
190/2.16 
230/2.16 
230/216 
230/2*16 
200/5 
200/5 
200/6 





APPENDIX 
(Nonmandstoa Information) 



XI. EXTRUSION FLASTOMETER BORE ALIGNMENT 



Xl.l A fixture consisting of a circular levd mounted on a 
shaft having two bearing points 9.47 + 0.00 'OMTtmrn 
(0.373 + 0.00 - 0.0003 in.) in diameter that can bejnsened 
into the bote has been round suitable. A cncutar tevd that 
can be rigidly mounted on the piston rod for insertion into 



the bore may also be satisfactory. A cii^.teyelha™* 
t^toshMty of 20 minutes per 2.5 mm(0.1 in.) has bw 
fourf satisfactory. Other alignment techniques *M gv* 

factory. 
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